Aryl hydrocarbon receptor is an ozone sensor in human skin.
Ozone, one of the main components of photochemical smog, represents an important source of environmental oxidative stress to which the skin is exposed, especially during smoggy and ozone-alert days. However, very little is known about the effects of ozone exposure on human skin. Here, we used normal human epidermal keratinocytes (NHEKs) to determine the effects of attainable levels of ozone exposure on the family of cytochrome P450 (CYP) isoforms, which plays a determinant role in the biotransformation of many environmental pollutants. NHEK exposure to ozone (0.3 ppm) resulted in an increase in protein and messenger RNA (mRNA) expression of CYP1A1, CYP1A2, and CYP1B1. NHEK exposure to ozone also resulted in nuclear translocation of the aryl hydrocarbon receptor (AhR) and in phosphorylation of epidermal growth factor receptor (EGFR). The effect of ozone on events downstream of EGFR was an increased activation of phosphoinositide 3-kinase and phosphorylation of protein kinase B and mitogen-activated protein kinases. We found that AhR silencing by small interfering RNA abolished the capacity of these cells to increase the protein and mRNA expression of CYPs on ozone exposure. Thus, AhR signaling is an integral part of the induction of CYPs by ozone. These studies strongly suggest that there are toxicological consequences of ozone to human skin.